Complications of bronchial artery embolization (BAE) are uncommon. A 37-year-old patient with pulmonary tuberculosis received bronchial artery embolization because of severe hemoptysis. The bilateral bronchial arteries and left internal mammary artery were embolized using a gelatin sponge, and the patient exhibited occipital blindness and ataxia after the second BAE. The dissolvable gelatin sponge possibly entered the posterior circulation, resulting in the multiple infarctions in the bilateral occipital lobes and cerebellum. Because of the bad prognosis and the difficulty for curability, this kind of complication should be recognized in a timely manner and carefully avoided by the interventional radiologists carrying out the BAE.
Introduction
Bronchial artery embolization (BAE) is commonly used in patients with massive hemoptysis, however, it should be cautiously carried out to prevent vascular complications associated with the procedure (1) . We report herein a case of multiple infarctions in the posterior circulation which were exhibited as occipital blindness and ataxia complicating BAE.
Case Report
A 37-year-old man with pulmonary tuberculosis identified by CT scan (Fig. 1A) was admitted to the lung unit for severe hemoptysis (about 700 mL in 24 hours). The patient was a smoker and his medical history was unremarkable. In addition, the patient showed no signs of a fever and was hemodynamically stable. Fiberoptic bronchoscopy showed an active bleeding in the apical segment of the left upper lobe, and the selective bronchial artery angiography was then performed and there was no aortic atheroma. The bronchial angiography indicated a tortuous left bronchial artery as the source of bleeding (Fig. 1B) ; the right bronchial artery was also enlarged though no sign of bleeding was seen, thus, the bilateral bronchial arteries were both embolized using a gelatin sponge. The left bronchial artery and internal mammary artery were embolized for a second time as the patient still had episodes of hemoptysis after the first BAE. An aortic backflow of the contrast media was found during the control angiogram. After the second BAE, the bleeding of the affected artery was successfully stopped (Fig. 1C) , and the hemoptysis never recurred. The patient seemed to be sleepy and not very alert when he was shifted to the ward. He was then given an emergent cranial CT but no intracranial lesion was found. After six hours of lying in bed, the patient complained of a slight headache and dizziness when he was trying to get up. He also vomited several times and complained of unclear vision when he was trying to walk. Neurologic examination showed that the light reflex and the extra-ocular movements were normal but there was a bilateral loss of vision. His right arm was slower than the left for rapidly alternating movements. Finger to nose testing showed postpointing of right hand. His Romberg testing was positive. His mental status was normal. The ophthalmoscopy showed no evidence of central retinal artery occlusion. A second non-contrast cranial CT showed multiple hypodensities in the cerebellum, and the follow-up cranial MRI scan
F i g u r e 1 . ( A) P u l mo n a r y CT s h o ws a n i n f e c t e d l e s i o n l o c a t e d i n t h e u p p e r l e f t l o b e . ( B ) L e f t b r o n c h i a l a r t e r i o g r a m d e mo n s t r a t e s a t o r t u o u s , e n l a r g e d b r o n c h i a l a r t e r y a n d i t s b r a n c h e s s u p p l yi n g a h y p e r v a s c u l a r l e s i o n i n t h e l e f t u p p e r l o b e . ( C) S e l e c t i v e p o s t e mb o l i z a t i o n a n g i o g r a m d e mo ns t r a t e s n o h y p e r v a s c u l a r l e s i o n i n t h e l e f t u p p e r l o b e . ( D) Di f f u s i o n -we i g h t e d i ma g e s s h o w mu l t i p l e a r e a s o f d i f f e r e n t s i z e s o f f o c a l i n f a r c t s i n a p o s t e r i o r c i r c u l a t i o n d i s t r i b u t i o n . I ma g i n g wa s p e rf o r me d 2 d a y s a f t e r t h e b r o n c h i a l a r t e r y e mb o l i z a t i o n .
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A showed multiple infarctions within the cerebellum and both sides of the occipital lobe (Fig. 1D) . There was no significant finding in the cranial MRA, the carotid ultrasonogram or the echocardiogram. The patient received conservative management for ischemic infarction using antiplatelet drugs and other therapy for improving cerebral microcirculation. Thirty days later, the patient was discharged from hospital with normal coordination and almost normal visual fields. The further course was uneventful at the 6-month follow-up.
Discussion
The efficacy of BAE as the first-line treatment of severe hemoptysis has been undoubtedly demonstrated in the past decade, with an immediate control of bleeding in up to 90% of cases. However, serious vascular complications may occur in <10% cases. The most disastrous complication of BAE is spinal cord ischemia due to the inadvertent occlusion of spinal arteries. Other complications following BAE have been reported in the literature including chest pain, bronchoesophageal fistula, fatal ischemic colitis, and also renal and splenic infarctions (2) .
Previously, infarction with only posterior circulation distribution due to cardiac or idiopathic source of embolism was reported (3) . As for the complication with BAE, two cases of transient cortical blindness following BAE were addressed by Liu et al (4) . Recently, a case was reported for exhibiting only a minimal symptom of headache because of posterior circulation infarct after BAE (5). Here, we report a case of multiple cerebellar and occipital infarctions complicating BAE for severe hemoptysis. Since the cranial MRA clearly showed no stenosis and the carotid ultrasonogram showed no atherosclerotic plaques, and the patient had no history of hypertension or hyperlipidemia, the chance of thrombosis or cholesterol emboli secondary to the arterial catheterization is likely very little. Meanwhile, no evidence of an intra-cardiac source of embolism was found since the echocardiogram showed no atrial thrombus or neoplasms, or patent foramen ovale (6) .
On the other hand, absorbable gelatin sponge is typically widely used for BAE because it is inexpensive, easy to handle, and has a controllable embolic size. However, disadvantages of its dissolvability and lack of radiopacity may lead to recanalization of the embolized artery and may sometimes be responsible for recurrent bleeding. Thus, the present patient received two times of BAE. As reported before, the embosphere particles during BAE may pass through the bronchiopulmonary shunt or through the collateral vessels into the systemic circulation, resulting in multifocal infarction (4, 7) . In this case, the postulated mechanism is a reflux of the particles within the aortic lumen. Therefore, dissolvable gelatin sponge possibly entered the blood flow of the vertebral-basilar system and into the posterior distribution where cortical blindness and ataxia resulted as a consequence. However, the possibility of embolic particles entering the posterior circulation through collaterals between the bronchial and vertebral arteries could not be completely excluded yet.
Because of the severity and less favorable prognosis for the infarction in the posterior circulation, especially for ischemic lesions located in the brainstem, this kind of complication should be carefully avoided by the interventional radiologists carrying out the BAE. Special care should be taken to prevent reflux by slowly and equably injecting the embospheres under continuous fluoroscopic control if possible.
The authors have no conflicts of interest or financial support to disclose.
